FEATURES AUTONOMIC NERVOUS SYSTEM OF RABBITS. by Kazakova (Nazarkevych), M. M.
ɇɚɭɤɨɜɢɣɜɿɫɧɢɤɅɇɍȼɆȻɌɿɦɟɧɿɋɁ. ʈɠɢɰɶɤɨɝɨ                  Ɍɨɦ 17 ʋ 1 (61) ɑɚɫɬɢɧɚ 2, 2015 
 63
ɍȾɄ 619: 611. 8: 636.92 
ɄɚɡɚɤɨɜɚɇɚɡɚɪɤɟɜɢɱɆ. Ɇ., ɚɫɩɿɪɚɧɬ © 
E-mail: mariyanazarkevych@i.ua 
Ʌɶɜɿɜɫɶɤɢɣɧɚɰɿɨɧɚɥɶɧɢɣɭɧɿɜɟɪɫɢɬɟɬɜɟɬɟɪɢɧɚɪɧɨʀɦɟɞɢɰɢɧɢ 
ɬɚɛɿɨɬɟɯɧɨɥɨɝɿɣɿɦɟɧɿɋ. Ɂ. ʈɠɢɰɶɤɨɝɨ, Ʌɶɜɿɜ, ɍɤɪɚʀɧɚ 
 
ɈɋɈȻɅɂȼɈɋɌȱȺȼɌɈɇɈɆɇɈȲɇȿɊȼɈȼɈȲɋɂɋɌȿɆɂɄɊɈɅȱȼ 
ɉɪɟɞɫɬɚɜɥɟɧɚ ɩɪɚɰɹ ɩɪɢɫɜɹɱɟɧɚ ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ, ɭ ɹɤɢɯ ɜɿɞɨɛɪɚɠɟɧɿ ɦɨɪɮɨɮɭɧɤɰɿɨɧɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɪɿɡɧɢɯ ɜɿɞɞɿɥɿɜ 
ɚɜɬɨɧɨɦɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɤɪɨɥɿɜ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɢɣ ɥɿɬɟɪɚɬɭɪɧɢɣ ɦɚɬɟɪɿɚɥ 
ɞɨɜɨɞɢɬɶ, ɳɨ ɜɤɚɡɚɧɭɬɟɦɚɬɢɤɭ ɩɪɨɬɹɝɨɦɬɪɢɜɚɥɨɝɨ ɩɟɪɿɨɞɭ ɪɨɡɪɨɛɥɹɥɚ ɡɧɚɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɧɚɭɤɨɜɰɿɜ. ɇɚ ɞɚɧɢɣ ɱɚɫ ɩɢɬɚɧɧɹ ɚɜɬɨɧɨɦɧɨʀ ɪɟɝɭɥɹɰɿʀ ɬɚɤɨɠ ɧɟ 
ɩɨɡɛɚɜɥɟɧɟɭɜɚɝɢ, ɨɫɤɿɥɶɤɢɨɫɬɚɧɧɹɥɟɠɢɬɶɜɨɫɧɨɜɿɬɨɧɿɱɧɨɬɪɨɮɿɱɧɢɯɩɪɨɰɟɫɿɜɜ 
ɨɪɝɚɧɿɡɦɿ. ɉɪɢ ɰɶɨɦɭ, ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɩɪɢɫɜɹɱɟɧɚ ɦɨɪɮɨɥɨɝɿʀ 
ɧɟɪɜɿɜ ɬɚ ʀɯ ɮɭɧɤɰɿɨɧɚɥɶɧɨɦɭ ɫɬɚɧɭ, ɹɤɢɣ ɜɢɡɧɚɱɚɽɬɶɫɹ ɛɚɝɚɬɶɦɚ ɮɚɤɬɨɪɚɦɢ. 
Ɂɧɚɱɧɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹɽɬɶɫɹ ɛɥɭɤɚɸɱɨɦɭ ɧɟɪɜɭ, ɝɿɥɤɢ ɹɤɨɝɨ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɪɟɝɭɥɹɬɨɪɧɿɜɩɥɢɜɢɨɪɝɚɧɚɦɞɢɯɚɧɧɹ, ɬɪɚɜɥɟɧɧɹ, ɫɟɪɰɟɜɨɫɭɞɢɧɧɿɣɫɢɫɬɟɦɿ. Ɍɚɤɨɠ 
ɧɚɝɨɥɨɲɭɽɬɶɫɹɧɚɡɜ¶ɹɡɤɭɦɿɠɫɢɦɩɚɬɢɱɧɢɦɢɬɚɩɚɪɚɫɢɦɩɚɬɢɱɧɢɦɢɧɟɪɜɚɦɢɬɚʀɯ 
ɩɨɽɞɧɚɧɧɿ ɜɦɟɬɚɫɢɦɩɚɬɢɱɧɨɦɭɜɿɞɞɿɥɿ. ȼɢɫɜɿɬɥɟɧɨɜɩɥɢɜɹɞɟɪ ɝɿɩɨɬɚɥɚɦɭɫɭ, ɹɤ ɽ 
ɜɢɳɨɝɨɫɢɦɩɚɬɢɱɧɨɝɨɰɟɧɬɪɭ, ɧɚɫɟɪɰɟɜɭɞɿɹɥɶɧɿɫɬɶɤɪɨɥɿɜ. ɉɪɨɜɟɞɟɧɨɩɨɪɿɜɧɹɥɶɧɭ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɦɨɪɮɨɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɫɬɚɧɭ ɚɜɬɨɧɨɦɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ 
ɤɪɨɥɿɜɡɪɹɞɨɦɿɧɲɢɯɫɫɚɜɰɿɜ. 
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ɈɋɈȻȿɇɇɈɋɌɂȺȼɌɈɇɈɆɇɈɃɇȿɊȼɇɈɃɋɂɋɌȿɆɕɄɊɈɅɂɄɈȼ 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɬɪɭɞ ɩɨɫɜɹɳɟɧ ɚɧɚɥɢɡɭ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɤɨɬɨɪɵɯɨɬɨɛɪɚɠɟɧɵɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟɨɫɨɛɟɧɧɨɫɬɢɪɚɡɧɵɯ 
ɨɬɞɟɥɨɜ ɚɜɬɨɧɨɦɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɤɪɨɥɢɤɨɜ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɣ 
ɥɢɬɟɪɚɬɭɪɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɞɬɜɟɪɠɞɚɟɬ, ɱɬɨ ɭɤɚɡɚɧɧɭɸ ɬɟɦɚɬɢɤɭ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɪɚɛɚɬɵɜɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɧɚɭɱɧɵɯ ɪɚɛɨɬɧɢɤɨɜ. ɇɚ ɞɚɧɧɨɟ ɜɪɟɦɹ ɜɨɩɪɨɫ ɚɜɬɨɧɨɦɧɨɣ ɪɟɝɭɥɹɰɢɢ ɬɚɤɠɟ ɧɟ 
ɥɢɲɟɧ ɜɧɢɦɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɥɟɞɧɹɹ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɬɨɧɢɱɟɫɤɨɬɪɨɮɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜɜɨɪɝɚɧɢɡɦɟ. ɉɪɢɷɬɨɦɛɨɥɶɲɨɟɤɨɥɢɱɟɫɬɜɨɧɚɭɱɧɵɯɬɪɭɞɨɜɩɨɫɜɹɳɟɧɨ 
ɦɨɪɮɨɥɨɝɢɢ ɧɟɪɜɨɜ ɢ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɦɧɨɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɛɥɭɠɞɚɸɳɟɦɭ ɧɟɪɜɭ, 
ɜɟɬɜɢ ɤɨɬɨɪɨɝɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɝɭɥɹɬɨɪɧɵɟ ɜɥɢɹɧɢɹ ɨɪɝɚɧɚɦ ɞɵɯɚɧɢɹ, 
ɩɢɳɟɜɚɪɟɧɢɹ, ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɟ. Ɍɚɤɠɟ ɨɬɦɟɱɚɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ 
ɫɢɦɩɚɬɢɱɧɵɦɢ ɢ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɢɦɢ ɧɟɪɜɚɦɢ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɢ ɜ 
ɦɟɬɚɫɢɦɩɚɬɢɱɟɫɤɨɦ ɨɬɞɟɥɟ. Ɉɫɜɟɳɟɧɨ ɜɥɢɹɧɢɟ ɹɞɟɪ ɝɢɩɨɬɚɥɚɦɭɫɚ, ɤɚɤ ɜɵɫɲɟɝɨ 
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ɫɢɦɩɚɬɢɱɧɨɝɨ ɰɟɧɬɪɚ, ɧɚ ɫɟɪɞɟɱɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɪɨɥɢɤɨɜ. ɉɪɨɜɟɞɟɧɚ 
ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɧɨɦɧɨɣ 
ɧɟɪɜɧɨɣɫɢɫɬɟɦɵɤɪɨɥɢɤɨɜɫɪɹɞɨɦɞɪɭɝɢɯɦɥɟɤɨɩɢɬɚɸɳɢɯ. 
Ʉɥɸɱɟɜɵɟɫɥɨɜɚ:ɚɜɬɨɧɨɦɧɚɹɧɟɪɜɧɚɹɫɢɫɬɟɦɚ, ɤɪɨɥɢɤɢ, ɛɥɭɠɞɚɸɳɢɣɧɟɪɜ, 
ɫɢɦɩɚɬɢɱɟɫɤɢɟ ɧɟɪɜɵ, ɢɧɧɟɪɜɚɰɢɹ, ɧɟɪɜɧɵɟ ɫɩɥɟɬɟɧɢɹ, ɝɢɩɨɬɚɥɚɦɭɫ, ɝɚɧɝɥɢɢ, 
ɪɚɡɞɪɚɠɟɧɢɟ, ɧɟɪɜɧɵɟɜɨɥɨɤɧɚ. 
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FEATURES AUTONOMIC NERVOUS SYSTEM OF RABBITS. 
The present paper features the analysis of the experimental research results 
reflecting morphological and functional peculiarities of different parts of the vegetative 
nervous system in rabbits.The literature analyzed proves that this topic has been dealt 
with by many scholars for a long time.At present, the issue of autonomous regulation is 
still paid attention to, for the latter lies at the basis of tonic and trophic processes in an 
organism. Many papers are dedicated to morphology of nerves and their functional 
condition, which is determined by many factors.Much attention is paid to the vagus nerve, 
whose branches have regulatory influence on the respiratory and digestive organs, and 
cardiovascular system.The connection between sympathetic and parasympathetic nerves 
and their combination in the metasympathic division is stressed.The influence of 
hypothalamic nuclei as a higher sympathetic center on cardiac function in rabbits is 
elaborated on.A comparison of morphological and functional state of the nervous system 
of rabbits to that of other mammals is made. 
Key words: autonomic nervous system, rabbits, vagus nerve, sympathetic nerves, 
innervation, neuroplexer, hypothalamus, ganglia, irritation, nerve fibers. 
ɉɨɫɬɿɣɧɟɜɞɨɫɤɨɧɚɥɟɧɧɹɧɟɪɜɨɜɨʀɫɢɫɬɟɦɢɭɪɿɡɧɢɯɤɥɚɫɿɜɫɫɚɜɰɿɜɨɛɭɦɨɜɥɸɽ 
ɜɫɟ ɛɿɥɶɲ ɪɿɡɧɨɦɚɧɿɬɧɿɲɭ, ɬɚ ɫɤɥɚɞɧɿɲɭ ɪɟɚɤɰɿɸ ʀɯɧɶɨɝɨ ɨɪɝɚɧɿɡɦɭ ɧɚ ɩɨɫɬɿɣɧɿ ɿ 
ɦɿɧɥɢɜɿ ɜɩɥɢɜɢ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. ȼɿɪɨɝɿɞɧɨ ɜɢɜɱɢɬɢ ɚɞɚɩɬɚɰɿɣɧɿ 
ɦɨɠɥɢɜɨɫɬɿ ɨɪɝɚɧɿɡɦɭ ɩɟɜɧɨɝɨ ɜɢɞɭ ɬɜɚɪɢɧ ɧɟ ɦɨɠɥɢɜɨ ɛɟɡ ɜɫɟɛɿɱɧɨɝɨ ɿ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɹɤɟ ɜɢɦɚɝɚɽ ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ 
ɦɨɪɮɨɥɨɝɿɱɧɢɯ ɨɡɧɚɤ, ɩɨɽɞɧɚɧɧɹ ɤɥɿɧɿɱɧɢɯ ɩɪɢɣɨɦɿɜ ɨɛɫɬɟɠɟɧɧɹ ɡ 
ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɦɢɿɥɚɛɨɪɚɬɨɪɧɢɦɢɦɟɬɨɞɚɦɢ. ɉɪɢɞɨɫɥɿɞɠɟɧɧɿɧɟɪɜɨɜɨʀɫɢɫɬɟɦɢ 
ɬɚɤɨɠ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɿɤ ɬɜɚɪɢɧ, ɫɬɭɩɿɧɶ ɡɪɿɥɨɫɬɿ ʀɯɧɶɨɝɨ ɨɪɝɚɧɿɡɦɭ, 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɫɬɚɧ ɜɧɭɬɪɿɲɧɿɯ ɨɪɝɚɧɿɜ ɬɚ ɫɢɫɬɟɦ. Ɉɫɨɛɥɢɜɟ ɡɧɚɱɟɧɧɹ ɞɥɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɿɜ ɪɨɫɬɭ ɿ ɪɨɡɜɢɬɤɭ ɨɪɝɚɧɿɡɦɭ ɦɚɸɬɶ ɦɨɪɮɨɮɭɧɤɰɿɨɧɚɥɶɧɿ 
ɨɫɨɛɥɢɜɨɫɬɿɚɜɬɨɧɨɦɧɨʀɧɟɪɜɨɜɨʀɫɢɫɬɟɦɢ [1; 2]. 
ȼɩɥɢɜɧɚɫɟɪɰɟɛɥɭɤɚɸɱɢɯɧɟɪɜɿɜɜɩɟɪɲɟɜɢɜɱɢɥɢɛɪɚɬɢȼɟɛɟɪ (1845). ȼɨɧɢ 
ɜɫɬɚɧɨɜɢɥɢ, ɳɨɩɨɞɪɚɡɧɟɧɧɹɰɢɯɧɟɪɜɿɜ ɝɚɥɶɦɭɽ ɪɨɛɨɬɭ ɫɟɪɰɹ ɚɠ ɞɨ ɩɨɜɧɨʀɣɨɝɨ 
ɡɭɩɢɧɤɢ ɩɿɞ ɱɚɫ ɞɿɚɫɬɨɥɢ. ɐɟ ɛɭɜ ɩɟɪɲɢɣ ɜɢɩɚɞɨɤ ɜɢɹɜɥɟɧɧɹ ɜ ɨɪɝɚɧɿɡɦɿ 
ɝɚɥɶɦɭɸɱɨɝɨɜɩɥɢɜɭɧɟɪɜɿɜ [3]. 
O.  Loewi  [4]  ɭ ɫɜɨɽɦɭ ɡɧɚɦɟɧɢɬɨɦɭ ɟɤɫɩɟɪɢɦɟɧɬɿ ɡ ɩɟɪɮɭɡɿɽɸ ɫɟɪɰɹ ɠɚɛɢ 
ɜɫɬɚɧɨɜɢɜ, ɳɨɩɪɢɩɨɞɪɚɡɧɟɧɿɜɨɥɨɤɨɧɜɚɝɭɫɚɿɫɢɦɩɚɬɢɤɭɫɚɜɢɞɿɥɹɸɬɶɫɹɛɿɨɥɨɝɿɱɧɨ 
ɚɤɬɢɜɧɿɪɟɱɨɜɢɧɢ, ɹɤɿɨɛɭɦɨɜɥɸɸɬɶɜɩɥɢɜɰɢɯɧɟɪɜɿɜɧɚɬɤɚɧɢɧɢɨɪɝɚɧɭ. 
ɓɟ ȱ.  ɉ.  ɉɚɜɥɨɜ [5;  6]  ɨɩɢɫɭɜɚɜ «ɩɿɞɫɢɥɸɸɱɿ ɧɟɪɜɢ ɫɟɪɰɹ»  ɫɨɛɚɤ,  ɹɤɿ,  
ɩɟɪɟɜɚɠɧɢɦ ɱɢɧɨɦ, ɪɟɝɭɥɸɸɬɶ ɫɤɨɪɨɬɥɢɜɿɫɬɶ ɦɿɨɤɚɪɞɭ. ȼɿɞɨɦɨ, ɳɨ ɩɪɚɜɿ 
ɤɚɪɞɢɧɚɥɶɧɿ ɧɟɪɜɢ ɜɩɥɢɜɚɸɬɶ, ɜ ɨɫɧɨɜɧɨɦɭ, ɧɚ ɪɢɬɦ, ɚ ɥɿɜɿ – ɧɚ ɩɪɨɜɿɞɧɿɫɬɶ 
ɫɟɪɰɟɜɨɝɨɦ¶ɹɡɭ. Ȼɥɭɤɚɸɱɿɧɟɪɜɢɡɞɟɛɿɥɶɲɨɝɨɿɧɧɟɪɜɭɸɬɶɩɟɪɟɞɫɟɪɞɹ. Ɍɚɤɨɠɛɭɥɢ 
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ɜɢɹɜɥɟɧɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ ɪɟɚɤɰɿʀ ɨɤɪɟɦɢɯ ɱɚɫɬɢɧ ɦɿɨɤɚɪɞɭ ɲɥɭɧɨɱɤɿɜ ɧɚ 
ɩɨɞɪɚɡɧɟɧɧɹɪɿɡɧɢɯɝɿɥɨɤɧɟɪɜɿɜ, ɳɨɿɧɧɟɪɜɭɸɬɶɫɟɪɰɟ. 
Ʉɪɿɦ ɜɢɳɟ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɩɪɚɰɶ, ɜɢɜɱɟɧɧɸ ɦɨɪɮɨɮɭɧɤɰɿɨɧɚɥɶɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɡɧɢɯ ɥɚɧɨɤ ɚɜɬɨɧɨɦɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɩɪɢɫɜɹɱɟɧɚ ɡɧɚɱɧɚ 
ɤɿɥɶɤɿɫɬɶ ɿɧɲɢɯ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɣ, ɱɚɫɬɢɧɚ ɡ ɹɤɢɯ ɫɬɚɥɚ «ɤɥɚɫɢɱɧɢɦɢ»: 
ȿ. ɉ. Ɇɟɥɶɦɚɧ [7], ȼ. ɇ. ɒɜɚɥɽɜ [8], ɇ. Ƚ. Ʉɨɥɨɫɨɜ [9], Ȼ. ȱ. Ʌɚɜɪɽɧɬɶɽɜ [10], 
Ⱥ. Ⱥ. Ɇɢɥɨɯɢɧ [11], Ɍ. ɋ. ȱɜɚɧɨɜɚ [12], Ⱥ. ɉ. Ⱥɦɜɪɨɫɶɽɜ [13]. ȼɨɧɢ ɧɚɦɢ 
ɨɩɪɚɰɶɨɜɚɧɿ, ɚɥɟɭɞɚɧɨɦɭɨɝɥɹɞɿɦɢɚɤɰɟɧɬɭɽɦɨɭɜɚɝɭɧɚɞɨɫɥɿɞɠɟɧɧɹɯɧɚɭɤɨɜɰɿɜ, 
ɹɤɿɜɢɜɱɚɥɢɚɜɬɨɧɨɦɧɭɧɟɪɜɨɜɭɫɢɫɬɟɦɭ, ɧɚɫɚɦɩɟɪɟɞɭɤɪɨɥɿɜ. 
Ⱦɨɤɬɨɪ ȱ.  Ɍ.  ɐɿɨɧ ɬɚ ɄɚɪɥɅɸɞɜɿɝ [14]  ɭ ɤɪɨɥɿɜ ɜɿɞɤɪɢɥɢ ɩɚɪɧɢɣ ɱɭɬɥɢɜɢɣ 
ɧɟɪɜɫɟɪɰɹɿɚɨɪɬɢ, ɡɛɭɞɠɟɧɧɹɹɤɨɝɨɜɟɞɟɞɨɪɟɮɥɟɤɬɨɪɧɨɝɨɡɧɢɠɟɧɧɹɚɪɬɟɪɿɚɥɶɧɨɝɨ 
ɬɢɫɤɭ ɲɥɹɯɨɦ ɡɦɟɧɲɟɧɧɹ ɩɪɟɤɚɩɿɥɹɪɧɨɝɨ ɝɿɞɪɨɞɢɧɚɦɿɱɧɨɝɨ ɨɩɨɪɭ ɩɟɪɟɜɚɠɧɨ ɜ 
ɫɭɞɢɧɚɯ ɤɢɲɟɱɧɢɤɭ. ɐɟ ɛɭɥɨ ɜɿɞɤɪɢɬɬɹ ɧɟɪɜɨɜɨʀ, ɪɟɮɥɟɤɬɨɪɧɨʀ ɪɟɝɭɥɹɰɿʀ 
ɚɪɬɟɪɿɚɥɶɧɨɝɨɬɢɫɤɭ. ɇɟɪɜɨɬɪɢɦɚɜɿɦ¶ɹ: nervus depressor cordis. 
Ⱦɨɫɥɿɞɠɭɸɱɢ ɦɟɯɚɧɿɡɦ ɜɧɭɬɪɿɲɧɶɨɫɟɪɰɟɜɢɯ ɜɡɚɽɦɨɞɿɣ ɛɥɭɤɚɸɱɨɝɨ ɿ 
ɫɢɦɩɚɬɢɱɧɨɝɨ ɧɟɪɜɿɜɄɨɫɢɰɶɤɢɣȽ. ȱ. ɡɿ ɫɩɿɜɚɜɬɨɪɚɦɢ ɩɪɢɩɭɫɤɚɥɢ, ɳɨ ɜɦɟɯɚɧɿɡɦɿ 
ɩɨɫɢɥɟɧɧɹɫɢɦɩɚɬɢɱɧɢɦɧɟɪɜɨɦɜɚɝɭɫɧɨɝɨɝɚɥɶɦɭɜɚɧɧɹɪɢɬɦɭɫɟɪɰɹɤɪɨɥɿɜɛɟɪɭɬɶ 
ɭɱɚɫɬɶɫɟɪɨɬɨɧɿɧɟɪɝɿɱɧɿɿɧɬɪɚɦɭɪɚɥɶɧɿɧɟɣɪɨɧɢɡɿɫɩɟɰɢɮɿɱɧɢɦɢ M-ɫɟɪɨɬɨɧɿɧɨɜɢɦɢ 
ɿ D-ɫɟɪɨɬɨɧɿɧɨɜɢɦɢɪɟɰɟɩɬɨɪɚɦɢɧɚɦɟɦɛɪɚɧɚɯɤɚɪɞɿɨɦɿɨɰɢɬɿɜ [15; 16]. 
Ⱥ. ȯ. Ʌɢɱɤɨɜɚ ɜɢɜɱɚɥɚ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɚɤɬɢɜɧɨɫɬɿ ɫɢɦɩɚɬɢɱɧɨɝɨ, 
ɩɚɪɚɫɢɦɩɚɬɢɱɧɨɝɨ ɿ ɫɟɪɨɬɨɧɿɧɟɪɝɿɱɧɨɝɨ ɜɿɞɞɿɥɿɜ ɚɜɬɨɧɨɦɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɭ 
ɩɪɨɰɟɫɿɪɟɝɭɥɹɰɿʀɞɿɹɥɶɧɨɫɬɿɫɟɪɰɹɤɪɨɥɿɜ [17]. Ɋɟɡɭɥɶɬɚɬɢɞɨɫɥɿɞɠɟɧɶɜɤɚɡɭɸɬɶɧɚ 
ɬɟ, ɳɨ ɩɪɢ ɜɢɫɨɤɨɦɭ ɪɿɜɧɿ ɚɤɬɢɜɧɨɫɬɿ ɩɚɪɚɫɢɦɩɚɬɢɱɧɨʀ ɿ ɫɢɦɩɚɬɢɱɧɨʀ ɫɢɫɬɟɦ ɭ 
ɦɨɥɨɞɢɯ ɬɜɚɪɢɧ ɜɨɧɢ ɮɭɧɤɰɿɨɧɭɸɬɶ ɜ ɚɧɬɚɝɨɧɿɫɬɢɱɧɢɯ ɜɿɞɧɨɲɟɧɧɹɯ. Ɂ ɜɿɤɨɦ 
ɚɤɬɢɜɧɿɫɬɶ ɫɢɦɩɚɬɢɱɧɨʀ ɫɢɫɬɟɦɢ ɩɨɫɬɭɩɨɜɨ ɡɦɟɧɲɭɽɬɶɫɹ, ɚ ɫɟɪɨɬɨɧɿɧɟɪɝɿɱɧɨʀ, 
ɜɿɞɩɨɜɿɞɧɨ, ɡɪɨɫɬɚɽ. Ƚɿɩɟɪɮɭɧɤɰɿɹ ɫɟɪɨɬɨɧɿɧɟɪɝɿɱɧɨʀ ɫɢɫɬɟɦɢ ɩɪɢɜɨɞɢɬɶ ɞɨ 
ɪɨɡɜɢɬɤɭɩɚɬɨɥɨɝɿʀ [18; 19; 20]. 
ȼɢɳɢɦ ɫɢɦɩɚɬɢɱɧɢɦ ɰɟɧɬɪɨɦ ɨɪɝɚɧɿɡɦɭ ɽ ɝɿɩɨɬɚɥɚɦɭɫ, ɹɞɪɚ ɹɤɨɝɨ 
ɡɞɿɣɫɧɸɸɬɶɪɿɡɧɨɫɬɨɪɨɧɧɿɜɩɥɢɜɢɧɚɮɭɧɤɰɿɨɧɚɥɶɧɿɯɚɪɚɤɬɟɪɢɫɬɢɤɢɨɪɝɚɧɿɡɦɭ. ɇɚ 
ɤɪɨɥɢɤɚɯ ɜɫɬɚɧɨɜɥɟɧɨ ɡɜ¶ɹɡɨɤ ɜɟɧɬɪɨɦɟɞɿɚɥɶɧɨɝɨ, ɩɚɪɚɜɟɧɬɪɢɤɭɥɹɪɧɨɝɨ ɿ 
ɞɨɪɫɨɦɟɞɿɚɥɶɧɨɝɨ ɹɞɟɪ ɝɿɩɨɬɚɥɚɦɭɫɭ ɡ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦ ɫɬɚɧɨɦ ɫɟɪɰɹ, ɜɢɹɜɥɟɧɨ 
ɡɚɥɟɠɧɿɫɬɶ ɤɿɥɶɤɨɫɬɿ ɫɟɪɨɬɨɧɿɧɭ ɭ ɫɤɥɚɞɿ ɤɪɨɜɿ ɜɿɞ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɜɩɥɢɜɭ ɰɢɯ 
ɹɞɟɪ. ɉɨɤɚɡɚɧɨɡɧɚɱɟɧɧɹɪɟɬɢɤɭɥɹɪɧɨʀɮɨɪɦɚɰɿʀɜɪɟɚɥɿɡɚɰɿʀɝɿɩɨɬɚɥɚɦɨɤɚɪɞɿɚɥɶɧɢɯ 
ɟɮɟɤɬɿɜ [21; 22]. 
ɉɨɪɿɜɧɹɥɶɧɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɦɚɤɪɨ- ɿ ɦɿɤɪɨɦɨɪɮɨɥɨɝɿʀ ɝɿɥɨɤ ɛɥɭɤɚɸɱɨɝɨ 
ɧɟɪɜɭ, ɬɚʀɯɜɡɚɽɦɨɡɜ¶ɹɡɨɤɿɡɫɢɦɩɚɬɢɱɧɢɦɢɧɟɪɜɚɦɢɿɱɟɪɟɜɧɢɦɫɩɥɟɬɟɧɧɹɦɭɤɪɨɥɹ, 
ɧɨɪɤɢɬɚɧɭɬɪɿʀɜɢɜɱɚɥɚȽɿɪɮɚɧɨɜɚɎ. Ƚ. Ɉɩɢɫɚɧɨ, ɳɨɭɤɪɨɥɹɿɧɭɬɪɿʀ, ɧɚɜɿɞɦɿɧɭɜɿɞ 
ɧɨɪɤɢ, ɤɪɚɧɿɚɥɶɧɢɣ ɝɨɪɬɚɧɧɢɣ ɧɟɪɜ ɜɿɞɯɨɞɢɬɶ ɜɿɞ ɫɬɨɜɛɭɪɚ ɛɥɭɤɚɸɱɨɝɨ ɧɟɪɜɭ 
ɤɚɭɞɚɥɶɧɿɲɟ ɞɢɫɬɚɥɶɧɨɝɨ ɝɚɧɝɥɿɹ [23]. ɉɪɢ ɰɶɨɦɭ, ɧɟ ɩɿɞɬɜɟɪɞɠɟɧɨ ɜɿɞɯɨɞɠɟɧɧɹ 
ɤɪɚɧɿɚɥɶɧɨɝɨ ɝɨɪɬɚɧɧɨɝɨ ɧɟɪɜɭ ɜɿɞ ɫɩɨɥɭɱɧɨʀ ɝɿɥɤɢ ɦɿɠ ɩɿɞ¶ɹɡɢɤɨɜɢɦ ɧɟɪɜɨɦ ɿ 
ɞɢɫɬɚɥɶɧɢɦɝɚɧɝɥɿɽɦ, ɳɨɪɚɧɿɲɟ ɨɩɢɫɭɜɚɥɢɭ ɫɜɨʀɯɞɨɫɥɿɞɠɟɧɧɹɯɇ. Ⱥ. Ʌɟɜɿɧ ɿȾ. 
Ɏ. Ʉɥɭɲɢɧ [24]. 
Ɍɨɧɭɫ ɛɥɭɤɚɸɱɨɝɨ ɧɟɪɜɭ ɭ ɤɪɨɥɿɜ ɬɚ ɿɧɲɢɯ ɬɜɚɪɢɧ ɜɢɜɱɚɜɋɦɿɪɧɨɜȼ.  Ɇ.  ɍ 
ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɭ ɜɢɤɥɢɤɚɥɢ ɬɚɯɿɤɚɪɞɿɸ ɲɥɹɯɨɦ ɮɚɪɦɚɤɨɥɨɝɿɱɧɨʀ ɬɚ ɯɿɪɭɪɝɿɱɧɨʀ 
ɛɥɨɤɚɞɢɰɶɨɝɨɧɟɪɜɭ. Ɉɬɪɢɦɚɧɿɞɚɧɿɞɨɡɜɨɥɢɥɢɚɜɬɨɪɭɡɪɨɛɢɬɢɜɢɫɧɨɜɨɤɩɪɨɬɟ, ɳɨ 
ɭ ɪɨɡɜɢɬɤɭ ɬɚɯɿɤɚɪɞɿʀ ɩɪɨɜɿɞɧɭ ɪɨɥɶ ɜɿɞɿɝɪɚɽ ɭɫɭɧɟɧɧɹ ɝɚɥɶɦɿɜɧɨɝɨ ɬɨɧɭɫɭ 
ɛɥɭɤɚɸɱɨɝɨɧɟɪɜɭ, ɚɧɟɩɨɞɪɚɡɧɟɧɧɹɫɢɦɩɚɬɢɱɧɨʀɧɟɪɜɨɜɨʀɫɢɫɬɟɦɢ [25]. 
ɋɦɿɪɧɨɜȼ. Ɇ. ɪɚɡɨɦɿɡɉɨɩɨɜɨɸɅ. Ɇ. ɜɞɨɫɥɿɞɚɯɧɚɤɪɨɥɹɯ, ɫɨɛɚɤɚɯɬɚɤɨɬɚɯ 
ɩɿɞɬɜɟɪɞɢɥɢ ɞɚɧɿ ɿɧɲɢɯ ɚɜɬɨɪɿɜ ɿ ɩɿɞɤɪɟɫɥɢɥɢ ɬɟ, ɳɨ ɪɿɡɧɨɧɚɩɪɚɜɥɟɧɚ ɞɿɹ 
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ɛɥɭɤɚɸɱɨɝɨ ɧɟɪɜɭ ɧɚ ɦɨɬɨɪɢɤɭ ɬɨɧɤɨɝɨ ɤɢɲɟɱɧɢɤɭ ɡɞɿɣɫɧɸɽɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɞɜɨɯɬɢɩɿɜɧɟɣɪɨɧɿɜ: ɯɨɥɿɧɟɪɝɿɱɧɢɯɿɚɞɪɟɧɟɪɝɿɱɧɢɯ [26]. 
Ɋɨɥɶ ɚɜɬɨɧɨɦɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɜ ɚɞɚɩɬɚɰɿʀ ɤɪɨɥɿɜ ɞɨ ɯɨɥɨɞɭ ɨɩɢɫɭɜɚɜ 
Ⱥɧɚɧɶɽɜȼ. ɇ. ɡ ɿɧɲɢɦɢ ɧɚɭɤɨɜɰɹɦɢ [27]. Ⱥɞɚɩɬɚɰɿɹ ɩɪɨɹɜɥɹɽɬɶɫɹ ɜ ɤɨɪɟɝɭɜɚɧɧɿ 
ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɚɞɪɟɧɟɪɝɿɱɧɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɽ ɧɨɪɦɚɥɿɡɚɰɿɸ ɪɟɚɤɰɿʀ 
ɚɪɬɟɪɿɚɥɶɧɨɝɨ ɪɭɫɥɚ. Ⱦɚɧɿ ɞɨɫɥɿɞɭ ɞɨɡɜɨɥɢɥɢ ɩɪɢɩɭɫɬɢɬɢ, ɳɨ ɪɟɝɭɥɹɰɿɹ 
ɚɞɪɟɧɟɪɝɿɱɧɨʀ ɪɟɚɤɰɿʀ ɩɿɞ ɞɿɽɸ ɯɨɥɨɞɭ ɩɪɨɬɿɤɚɽ ɜɢɤɥɸɱɧɨ ɧɚ ɩɨɫɬɫɢɧɚɩɬɢɱɧɨɦɭ 
ɪɿɜɧɿ. 
ɍɪɨɛɨɬɿɘ. ȼ. Ȼɚɲɤɿɪɨɜɚɩɪɟɞɫɬɚɜɥɟɧɨɞɚɧɿɩɪɨɜɩɥɢɜɚɤɫɨɩɥɚɡɦɢɜɨɥɨɤɨɧ 
ɛɥɭɤɚɸɱɢɯ ɧɟɪɜɿɜ ɧɚ ɫɬɪɭɤɬɭɪɧɨɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɪɨɡɜɢɬɨɤ ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ 
ɤɪɨɥɿɜ. Ⱦɨɜɟɞɟɧɨ, ɳɨ ɛɥɨɤɚɞɚ ɛɥɭɤɚɸɱɢɯ ɧɟɪɜɿɜ, ɿ ʀɯ ɭɫɭɧɟɧɧɹ ɜɿɞ ɭɱɚɫɬɿ ɜ 
ɪɟɝɭɥɹɬɨɪɧɢɯ ɩɪɨɰɟɫɚɯ ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ 
ɩɨɪɭɲɟɧɧɹɦɢ ɞɿɹɥɶɧɨɫɬɿ ɨɫɬɚɧɧɿɯ. ȼɢɡɧɚɱɟɧɨ ɯɚɪɚɤɬɟɪ ɿ ɫɬɭɩɿɧɶ ɡɦɿɧ ɜɦɿɫɬɭ 
ɚɰɟɬɢɥɯɨɥɿɧɭ, ɚɤɬɢɜɧɨɫɬɿɚɰɟɬɢɥɯɨɥɿɧɟɫɬɟɪɚɡɢɿɜɟɥɢɱɢɧɢɯɨɥɿɧɟɪɝɿɱɧɨɝɨ ɿɧɞɟɤɫɭɜ 
ɬɤɚɧɢɧɚɯɨɪɝɚɧɿɜɬɪɚɜɥɟɧɧɹ, ɬɚɮɟɪɦɟɧɬɚɬɢɜɧɢɣɩɪɨɮɿɥɶɰɢɯɨɪɝɚɧɿɜ [28]. ɍɫɜɨɸ 
ɱɟɪɝɭ ɜɿɞɧɨɜɥɟɧɧɹ ɪɭɯɭ ɚɤɫɨɩɥɚɡɦɢ ɜ ɛɥɭɤɚɸɱɢɯ ɧɟɪɜɚɯ ɩɿɫɥɹ ɡɧɹɬɬɹ ɛɥɨɤɚɞɢ 
ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ ɜɿɞɧɨɜɥɟɧɧɹɦ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɮɿɡɿɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɜ ɬɤɚɧɢɧɚɯ, 
ɹɤɿɿɧɧɟɪɜɭɸɬɶɫɹɰɢɦɢɧɟɪɜɚɦɢ. ɉɪɟɞɫɬɚɜɥɟɧɿɮɚɤɬɢɭɡɝɨɞɠɭɸɬɶɫɹɡɪɟɡɭɥɶɬɚɬɚɦɢ 
ɞɨɫɥɿɞɠɟɧɶɌ. Ⱦ. Ɂɟɮɿɪɨɜɚ, ȼ. ɎɅɢɫɨɜɚ [29; 30].  
ɉɪɚɰɹȯɮɪɟɦɨɜɚȽ. Ƚ. ɩɪɟɞɫɬɚɜɥɹɽɧɚɦɞɚɧɿɩɪɨɩɨɫɬɧɚɬɚɥɶɧɟɜɞɨɫɤɨɧɚɥɟɧɧɹ 
ɫɬɪɭɤɬɭɪɧɨɮɿɡɿɨɥɨɝɿɱɧɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɜɧɭɬɪɿɲɧɿɯ ɨɪɝɚɧɿɜ ɨɜɟɰɶ ɬɚ ɤɪɨɥɿɜ, ɪɨɥɶ 
ɚɤɫɨɩɥɚɡɦɢ ɜɨɥɨɤɨɧ ɛɥɭɤɚɸɱɢɯ ɧɟɪɜɿɜ ɜ ɡɚɛɟɡɩɟɱɟɧɧɿ ɦɟɞɿɚɬɨɪɧɨɝɨ ɿ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ ɩɪɨɮɿɥɿɜ, ɫɩɟɰɢɮɿɱɧɭ ɝɿɫɬɨɥɨɝɿɱɧɭ ɤɚɪɬɢɧɭ ɪɨɫɬɭ ɫɟɪɰɹ, ɥɟɝɟɧɶ, 
ɲɥɭɧɤɭ, ɤɢɲɟɱɧɢɤɭ, ɩɟɱɿɧɤɢ, ɧɢɪɨɤ [31]. 
Ɉɜɫɹɧɧɿɤɨɜȼ. ȱ. ɬɚȻɟɪɟɡɢɧɚɌ. ɉ. ɜɢɜɱɚɥɢɫɤɨɪɨɬɥɢɜɭɚɤɬɢɜɧɿɫɬɶɤɢɲɟɱɧɢɤɭ 
ɤɪɨɥɿɜɩɿɞɞɿɽɸɫɬɪɟɫɭ. Ɉɬɪɢɦɚɧɿɧɢɦɢɪɟɡɭɥɶɬɚɬɢɞɨɜɨɞɹɬɶɬɟ, ɳɨɫɬɪɟɫɜɢɤɥɢɤɚɽ 
ɡɦɿɧɭ ɦɨɬɨɪɢɤɢ ɲɥɭɧɤɨɜɨɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ ɩɪɢ ɭɱɚɫɬɿ ɰɟɧɬɪɚɥɶɧɢɯ ɦɟɯɚɧɿɡɦɿɜ, 
ɹɤɿ ɜ ɫɜɨɸ ɱɟɪɝɭ ɨɛɭɦɨɜɥɸɸɬɶ ɤɨɪɟɝɭɜɚɧɧɹ ɝɨɪɦɨɧɚɥɶɧɨɝɨ ɫɬɚɬɭɫɭ ɿ ɫɟɤɪɟɰɿʀ 
ɧɟɣɪɨɩɟɩɬɢɞɿɜ. ɉɪɢ ɰɶɨɦɭ, ɡɦɿɧɸɽɬɶɫɹ ɫɬɚɧ ɫɢɦɩɚɬɢɱɧɨɝɨ ɿ ɩɚɪɚɫɢɦɩɚɬɢɱɧɨɝɨ 
ɜɿɞɞɿɥɿɜɚɜɬɨɧɨɦɧɨʀɧɟɪɜɨɜɨʀɫɢɫɬɟɦɢ, ɹɤɿɫɬɪɭɤɬɭɪɧɨɿɮɭɧɤɰɿɨɧɚɥɶɧɨɿɧɬɟɝɪɭɸɬɶɫɹ 
ɜ ɟɧɬɟɪɚɥɶɧɢɣ ɜɿɞɞɿɥ ɦɟɬɚɫɢɦɩɚɬɢɱɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ [32; 33; 34]. Ɋɟɡɭɥɶɬɚɬɢ 
ɞɨɫɥɿɞɠɟɧɶ ɬɚɤɨɠ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɨɹɜɚ ɫɬɢɦɭɥɸɸɱɢɯ ɚɛɨ ɝɚɥɶɦɿɜɧɢɯ ɟɮɟɤɬɿɜ 
ɫɬɪɟɫɭ ɧɚ ɤɢɲɟɱɧɢɤ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɿɜɧɹ ɚɤɬɢɜɚɰɿʀ ɩɨɫɢɥɸɸɱɨɝɨ ɯɨɥɿɧɟɪɝɿɱɧɨɝɨ 
ɤɨɧɬɭɪɭ, ɹɤɨɦɭɮɭɧɤɰɿɨɧɚɥɶɧɨɩɪɨɬɢɞɿɽɚɞɪɟɧɟɪɝɿɱɧɢɣɩɪɢɝɧɿɱɭɸɱɢɣɤɨɧɬɭɪ [35]. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɧɢɪɨɤ ɤɪɨɥɿɜ (Ⱥɤɛɿɪɨɜɚɋ. Ƚ [36]) ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɡɪɨɛɢɬɢ 
ɜɢɫɧɨɜɤɢ, ɳɨʀɯɤɪɨɜɨɧɨɫɧɿɫɭɞɢɧɢɨɬɪɢɦɭɸɬɶɪɹɫɧɭɿɧɧɟɪɜɚɰɿɸɿɨɫɧɨɜɧɚɱɚɫɬɢɧɚ 
ɧɟɪɜɨɜɢɯ ɜɨɥɨɤɨɧ ɭ ɩɚɪɟɧɯɿɦɭ ɧɢɪɨɤ ɩɪɨɧɢɤɚɽ ɜɥɚɫɧɟ ɩɨ ɯɨɞɭ ɰɢɯ ɫɭɞɢɧ [37]. 
ɇɟɪɜɨɜɿ ɫɩɥɟɬɟɧɧɹ ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɩɿɞ ɡɨɜɧɿɲɧɶɨɸ ɨɛɨɥɨɧɤɨɸ ɫɭɞɢɧ. ȼɨɧɢ 
ɫɮɨɪɦɨɜɚɧɿɛɟɡɦɿɽɥɿɧɨɜɢɦɢɧɟɪɜɨɜɢɦɢɜɨɥɨɤɧɚɦɢ, ɹɤɿɩɨɲɢɪɸɸɬɶɫɹɤɪɿɦɫɭɞɢɧɧɨʀ 
ɫɬɿɧɤɢɜɨɬɨɱɭɸɱɿɬɤɚɧɢɧɢɿɜɡɞɨɜɠɤɚɧɚɥɶɰɹɧɟɮɪɨɧɚ. ɍɧɢɪɤɨɜɿɣɦɢɫɰɿɦɿɫɬɹɬɶɫɹ 
ɩɭɱɤɢɪɿɡɧɢɯɡɚɫɬɪɭɤɬɭɪɨɸɿɞɿɚɦɟɬɪɨɦɧɟɪɜɨɜɢɯɜɨɥɨɤɨɧ,  ɹɤɿɬɿɫɧɨɩɨɜ¶ɹɡɚɧɿɦɿɠ 
ɫɨɛɨɸ, ɳɨɞɨɡɜɨɥɹɽɪɨɡɝɥɹɞɚɬɢʀɯɹɤɰɿɥɿɫɧɭɧɟɪɜɨɜɭɫɬɪɭɤɬɭɪɭɫɬɿɧɤɢɦɢɫɤɢ [38]. 
ɌɤɚɱɟɜȺ. Ⱥ ɭ ɫɜɨʀɣ ɞɢɫɟɪɬɚɰɿʀ ɜɢɜɱɚɜ ɦɨɪɮɨɮɭɧɤɰɿɨɧɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɞɿɚɮɪɚɝɦɚɥɶɧɨɝɨ ɧɟɪɜɭ ɭ ɪɹɞɭ ɬɜɚɪɢɧ. ɍ ɬɨɦɭ ɱɢɫɥɿ ɜ ɫɤɥɚɞɿ ɧɟɪɜɭ ɪɨɡɝɥɹɞɚɥɢɫɹ 
ɫɢɦɩɚɬɢɱɧɿ ɜɨɥɨɤɧɚ, ɳɨ ɿɧɧɟɪɜɭɸɬɶ ɨɤɪɟɦɿ ɨɪɝɚɧɢ. Ɉɩɢɫɚɧɨ, ɳɨ ɰɟɣ ɧɟɪɜ ɭ 
ɡɚɣɰɟɩɨɞɿɛɧɢɯ ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ ɦɧɨɠɢɧɧɿɫɬɸ ɬɚ ɜɚɪɿɚɛɟɥɶɧɿɫɬɸ ɞɠɟɪɟɥ 
ɮɨɪɦɭɜɚɧɧɹ, ɫɤɥɚɞɧɿɫɬɸ ɜɡɚɽɦɨɡɜ¶ɹɡɤɿɜ ɿ ɨɛɲɢɪɧɿɫɬɸ ɡɨɧ ɿɧɧɟɪɜɚɰɿʀ. ɍ ɤɪɨɥɿɜ 
ɜɢɹɜɥɟɧɨɡɜ¶ɹɡɨɤɞɿɚɮɪɚɝɦɚɥɶɧɨɝɨɧɟɪɜɭɡɱɟɪɟɜɧɢɦɫɩɥɟɬɟɧɧɹɦ [39; 40]. 
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Ɂ ɜɢɳɟ ɩɪɟɞɫɬɚɜɥɟɧɢɯɞɚɧɢɯ ɪɨɛɢɦɨ ɜɢɫɧɨɜɨɤ, ɳɨɞɨɫɥɿɞɠɟɧɧɹ ɚɜɬɨɧɨɦɧɨʀ 
ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɤɪɨɥɿɜ ɩɪɨɜɨɞɢɥɢɫɶ ɡɧɚɱɧɨɸ ɤɿɥɶɤɿɫɬɸ ɧɚɭɤɨɜɰɿɜ. ɉɪɨɬɟ, 
ɫɬɜɟɪɞɠɭɜɚɬɢ ɳɨ ɞɚɧɟ ɩɢɬɚɧɧɹ ɜɢɜɱɟɧɨ ɰɿɥɤɨɜɢɬɨ ɧɟ ɞɨɜɨɞɢɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɜ 
ɩɪɨɰɟɫɿ ɞɨɫɥɿɞɠɟɧɶ ɜɢɧɢɤɚɸɬɶ ɧɨɜɿ ɚɫɩɟɤɬɢ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɩɨɞɚɥɶɲɨɝɨ 
ɨɩɪɚɰɸɜɚɧɧɹ. Ɉɞɧɢɦ ɿɡ ɧɢɯ ɽ ɜɫɬɚɧɨɜɥɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɨɽɞɧɚɧɧɹ ɬɨɧɭɫɭ 
ɚɜɬɨɧɨɦɧɢɯ ɰɟɧɬɪɿɜ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɮɨɪɦɭɜɚɧɧɹ ɩɟɜɧɨɝɨ ɬɢɩɭ ɚɜɬɨɧɨɦɧɨʀ 
ɪɟɝɭɥɹɰɿʀ. ɐɟɩɢɬɚɧɧɹɦɢɧɚɦɚɝɚɬɢɦɟɦɨɫɶɪɟɚɥɿɡɭɜɚɬɢɜɧɚɲɢɯɩɨɞɚɥɶɲɢɯɩɪɚɰɹɯ. 
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